


LED Roulette 


using LEDs instead of a ball 


Design by P Goossens 


Everybody gambles sometimes, perhaps in a lottery or even in a casino. After 


all, who doesn’t dream of becoming rich without having to work hard? 
Although you can’t win much with the LED roulette wheel described here, it 


does provide an excellent opportunity to practice the game of roulette at 


home in an honest manner. That’s because you can’t cheat with this version 
— the microcontroller that controls the LEDs doesn’t take bribes! 





The game of roulette has been known for cen- 
turies, and it is played all over the world. In 
order to make it easier to play this game at 
home, here we a present an electronic roulette 
game. This electronic version only replaces the 
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turntable, which is the dished wheel 
used with a small ball to select a ran- 
dom number for each round of the 
game. You will have to make the play- 
ing field and the counters yourself. 


Roulette 


In the game of roulette, a random 
number is chosen for each round 
using a dished, spinning wheel 
within which a small ball circulates 
in the opposite direction. The ball 
ultimately lands in one of 37 com- 
partments (numbered 1-36 and 0), 
with each compartment having a 
colour (black, red or green). The play- 
ers can bet on the number, colour, 
etc, of the compartment where the 
ball ends up. 

Roulette is not played very often 
at home, since it requires a proper 
roulette wheel. Any irregularity in 
the construction of the wheel will 
distort the probabilities and thus 
make the game unfair. A good 
roulette wheel is not cheap, and it 
also takes up a lot of space. An elec- 
tronic version provides a solution to 
these problems: it doesn't cost a lot 
and it doesn't take up much space. 


Implementation 


In this circuit, the circulation of the 
ball is simulated by a number of 
LEDs arranged in a circle. 

Our electronic wheel has more to 
offer than just a simulation of a cir- 
culating ball. As anyone who has 
ever visited a casino knows, at first 
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the ball rolls quite smoothly over the 
surface of the wheel when it is spun. 
But after the ball has lost speed and 
hits one of the compartment walls, it 
starts jumping all over the place. Our 
wheel shows the same characteris- 
tics, but if you would rather have the 
ball exhibit a ‘wheel of fortune’ type 
of behaviour, you can configure the 
circuit for this using a switch. 


Another nice feature of our 
‘wheel’ is that as soon as the ball 
has stopped, the circuit automati- 
cally indicates whether the present 
number is higher or lower than the 
previous number. This means that in 
addition to the usual manners of 
playing roulette, you can also bet on 
whether the next number will be 
higher or lower than the current 
number. 


Schematic diagram 


Figure 1 shows the schematic dia- 
gram of the roulette wheel. As is 
common nowadays with relatively 
complex digital circuits, it is based 
on a microcontroller. 

In this case the microcontroller is 
an AT89C2051 (IC1), which requires 
only a small number of external com- 
ponents. C12 and R41 generate a 
reset signal when the supply voltage 
is switched on. X1, C1 and C2 ensure 
that the internal oscillator of IC1 
generates a 12-MHz clock signal. 
The user controls are provided by a 
regular switch and a push-button 
switch (S2 and S1), each of which is 
directly connected to an I/O pin of 
the microcontroller. 


The visual representation of the 

simulated ball is provided by 40 
LEDs (D1-—D40), with each LED hav- 
ing its own series resistor (R1—R40). 
The LEDs are driven by 8-bit latches 
(IC2-IC6). 
LEDs D1-D37 are arranged in a cir- 
cle, and they represent the various 
compartments of the wheel. LED 
D38 indicates that the value of the 
most recent spin is higher than that 
of the previous spin. By contrast, 
LED D40 indicates that the value of 
the most recent spin is lower than 
that of the previous spin. LED D39 
lights up as soon as the ‘ball’ stops 
moving. 

The circuit is powered by a 9-V 
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Figure |. The schematic diagram of the roulette circuit: 40 LEDs controlled by a 


microcontroller. 


battery, whose voltage is reduced to 
5 V by IC7 to meet the demands of 
the digital components. Naturally, 
the necessary buffer capacitors and 
decoupling capacitors are also pre- 
sent in the circuit. 


Resistors R42 and R43 are present 
because P1.0 and P1.1 are the only I/O pins 
of the AT89C2051 that do not have internal 
pull-up resistors. This allows these two ports 
to double as analogue inputs. However, in 
this circuit pull-up resistors are needed for all 
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Figure 2. The double-sided printed circuit board holds the entire circuit except for the 9-V battery. 


bits of port 1, so R42 and R43 have been 
added to ensure that a well-defined ‘high’ 
signal is also present on bits 0 and 1 when 
their outputs are not low. 
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Construction 


Figure 2 shows the printed circuit 
board that has been designed for the 
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electronic roulette game. A double- 
sided printed circuit board is used 
here, because otherwise too many 
wire bridges would be needed to 
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COMPONENTS LIST 


Resistors: 

RI-R40 = 1kQ 
R41-R43 = 10kQ 
Capacitors: 

Cl,C2 = 22pF 
C3-C10 = 100nF 

CII = l0uF 16V radial 


C12 = IF 16V radial 


Semiconductors: 

D1|,D38,D40 = LED, 3mm, green, 
low current 

D2,D4,D6,D8,D10,D12,D14,D16, 
D18,D20,D22,D24,D26,D28,D30, 
D32,D34,D36,D39 = LED, 3mm, 
yellow, low current 


allow the LEDs to be arranged ina 
nice circle. 

Little needs to be said about 
building the board. Just solder 
everything where it’s supposed to 
be and you're all set. Of course, you 
must pay attention to the correct 
polarisation of the LEDs, ICs and 
electrolytic capacitors. Sockets can 
be used for the ICs, but they are not 
necessary if you have a certain 
amount experience with soldering. 
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D3,D5,D7,D9,D11,D13,D15,D17, 
D19,D21,D23,D25,D27,D29,D31, 
D33,D35,D37 = LED, 3mm, red, 
low current 

ICI = 89C2051-12PC, programmed, 
order code 030168-41 

IC2-IC6 = 74HCT373 

IC7 = 7805CP (TO-220 case) 


Miscellaneous: 

KI = 9V battery with clip and on/off 
switch (optional) 

S| = pushbutton with make contact 

S2 = on/off switch 

XI = 12MHz quartz crystal 

PCB, order code 030168-1 

Disk, contains source and hex code 
files, order code 030168-11 or Free 
Download 


If desired, all of the LEDs can be 
fitted on the solder side of the board, 
but that naturally depends on what 
sort of enclosure you plan to use. 

The switches can also be con- 
nected to the board using lengths of 
wire, so they can be fitted at the 
side of the enclosure if so desired. 
You can also fit an on/off switch at 
the side of the enclosure and con- 
nect it in series with the battery 
connector (K1). 
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Conclusion 


The software for the AT89C2051 was written 
in C and compiled using the Keil C51 com- 
piler, for which (as you probably know) an 
evaluation version is available free of charge 
(http://www.keil.com/demo/eval/c51.htm). As 
the source and hex code are available from 
the Elektor Electronics website under num- 
ber 030168-11 (and naturally on diskette as 
well), you can adapt the program to your own 
wishes if so desired. To do this, in addition to 
the compiler you will need to have a certain 
knowledge of the C programming language 
and a programmer for the AT89C2051. 

If you have no desire to modify the pro- 
gram or do your own device programming, 
you can simply purchase a pre-programmed 
version from Readers Services (order number 
030168-41). 


(030168-1) 


Free Downloads 


Microcontroller software. 
File number: 030168-1 |.zip 
PCB layout in PDF format. 
File number: 030168-1.zip 
www.elektor-electronics.co.uk/dl/dl.htm, 
select month of publication. 
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